Abstract. In this paper is presented a comparative
INTRODUCTION
Biomaterials are defined as those natural or synthetic substances used to partially or totally replace an organ / tissue or support a function of the body. These materials can be metallic, ceramic, polymeric or composites. The choice of implant material, one of the above mentioned, are related to the characteristics of prosthetic area [1] [2] [3] .
According to the body's response, these materials were classified into: nearly inert, bioactive and resorbable biomaterials. Nearly inert biomaterials do not give any adverse reaction from the body and are encapsulated by the surrounding tissue, thus achieving morphological fixation. In the case of bioactive materials, they exhibit perfect interaction with the tissue that binds them, forming an interface with the adjacent tissue. The resorbable biomaterials are so designed as to be replaced by a gradual degradation by the host tissue [4] .
Depending on the functional role that ceramic biomaterials perform, they are used as implant materials in various prosthetic devices: as a bone filler in rebuilding the structure of hard tissues affected by various traumas or diseases, in the form of coatings on different substrates, or as a secondary phase in the production of composite materials etc [5] [6] [7] .
Nearly inert bioceramics include alumina, zirconia, carbons as bone plates and screw, components of total hip prosthesis, dental reconstruction, heart valves etc. Corals, calcium sulphates, tricalcium phosphate are a few of the calcium and / or phosphorus compounds known as resorbable bioceramics. The applications of these materials are related bone filler in case of trauma, disease or dental defects, ocular implants etc [4] [5] [6] . Bioactive ceramics include glasses, glass ceramics and hydroxyapatite. In the category of bioactive glasses, the most well-known composition is 45S5 or Bioglass. The applications of these materials are related to maxillofacial reconstructions, coatings of inert prothesis, bone filler etc [4, 7, 8] .
Biological apatite is the mineral phase of harsh tissues in vertebrates. It is encountered in the bone and tooth mineral structure -in dentine and dental enamel, but also in the case of pathological calcifications such as kidney stones, salivary gland and stones etc. [9] . What distinguishes biological from the synthetic apatites, obtained in the laboratory, refers to chemical composition, stoichiometry, physical and mechanical properties. Typically, biological apathy are deficient in calcium as a result of numerous substitutions in their structure. Regarding chemical composition, biological apatites are described by the following chemical formula:
(Ca, M) 10 This paper presents a comparative study on the structural and morphological characteristics of two hydroxyapatite powders. A commercial hydroxyapatite and a hydroxyapatite obtained by the chemical coprecipitation method were analyzed.
EXPERIMENTAL PART

Method of synthesis
The procedure for obtaining the hydroxyapatite used for this paper was presented in detail in other papers [11, 12] . Obtaining hydroxyapatite powder by chemical coprecipitation was achieved by using two calcium and phosphorus reagents (calcium hydroxide and orthophosphoric acid). The addition of calcium and phosphorus ions to the bioceramic material was achieved by the addition of 22.4 g of Ca(OH) 2 and 12 ml of H 3 PO 4 in 150 ml and respectively 103 ml of deionized water. The reaction medium was stirred vigorously, and the pH was maintained above 10.5 by the addition of NH 4 OH. The aging process of hydroxyapatite lasted 2 days at a constant temperature of 60 0 C. After washing and filtration, the material obtained was dried in the oven at 110 0 C and finally was heat treated at different temperatures. Commercial hydroxyapatite was purchased from Acros Organics Belgium.
Sample characterization
The obtained hydroxyapatite powders along with the commercial one were analyzed structurally by X-ray diffraction. The crystalline phases present in the hydroxyapatite powder, crystallization degree and crystallite size were highlighted. For this purpose, a Bruker AXS Advance D8 Cu K ( = 0,15406 Å), U= 40 kV, I = 30 mA was used. The scanning was set in the range of 20 ° and 60 ° 2 with a step of 0.04 0 2/s.
Molecular groups such as phosphate, carbonate and hydroxyl have been highlighted through the FTIR method. For this investigation, a Bruker Tensor 27 spectrometer was used. The measuring range was between 4000 and 400 cm -1 at a resolution of 2 cm -1 .
The dimentional analysis was performed by the Dynamic Light Scattering (DLS) technique by using the Plus 90 -Brookhaven Instruments Corporation Zetasizer with a measuring range of 2 nm -5 μm and a sample volume from 1 to 3 ml.
The morphology of commercial and obtained hydroxyapatite powders was analyzed with the FE-SEM (Field Emission) scanning electron microscope with maximum magnification of 1,000,000x and minimum resolution of 1 nm at 15 kV and 1.9 nm at 1 kV.
RESULTS AND DISCUTIONS
XRD analysis
Commercial hydroxapatite. In the case of commercial hydroxyapatite, the X-ray diffraction spectrum is shown in Figure 1 . The analysis of the obtained data revealed the existence of a powder characterized by a low degree of crystallization, (C R ≈21%), according to the calculation presented in other papers [11, 12] .
Regarding the composition of the crystalline phases, the diffraction analysis reveals that hydroxyapatite is the only crystalline phase present in the structure of the analyzed powders. This phenomenon has been highlighted by comparing the diffraction lines obtained with those of the PDF2: 00-009-0432 file. The crystallites size of commercial hydroxyapatite was calculated at about 28 nm.
Synthesized hydroxyapatite. In this case, are presented information on the heat treated sample at 800 0 C. As a result of the increase of the thermal treatment temperature, the degree of crystallinity increased from 23% to 86%. In such conditions, there is also a very small occurrence of calcium oxide (CaO), revealed by the diffraction line at 37,29 2. This phenomenon is explained by incorporation into the hydroxyapatite structure of carbonate CO 3 2-groups. It is known that the thermal stability of hydroxyapatite decrease in the presence of calcium. Regarding the crystallite size of the hydroxyapatite powders, an increase of the mean value from 20 nm to 32 nm after heat treatment at 800 0 C has been achieved .
FTIR analysis
Commercial hydroxapatite. Figure 3 shows the FTIR spectra of commercial hydroxyapatite. The presence of carbonate groups (CO 3 2-) in the commercial hydroxyapatite structure was evidenced by the presence of the band at 1420 cm -1 . 
DLS analysis
Commercial hydroxapatite. Particle size analysis on the commercial hydroxyapatite sample reveals a bimodal distribution of the powders. Two granulometric classes was identified : 95.8 -156.9 nm and 257 -420.8 nm. Hydrogenapatite particles with a hydrodynamic diameter of 95.8 nm, 108.4 nm, 122.6 nm, 290.7 nm or 420 nm were identified ( Figure 5 ). This demonstrates a non-uniform distribution of the particles in the comercial hydroxyapatite powder. In this case, the average particle size of the hydroxyapatite was 139.2 nm. Synthesized hydroxyapatite. Figure 6 shows the particle size analysis for the synthesized hydroxyapatite according to the presented process and heat treated at 800 0 C. There is a unimodal distribution, with a mean particle size diameter of 247.7 nm [12] . 
SEM analysis
Commercial hydroxyapatite. Figures 7 and 8 shows SEM micrographs at 1000X and 5000X magnifications of commercial hydroxyapatite powder. From the two images one can observe the appearance of a fine grain powder with homogeneous distribution and well defined distribution. It is also noted the presence of numerous particle agglomerates with sizes that can reach the order of the micrometers. Synthesized hydroxyapatite. As a result of heat treatment at 800 0 C there is a complete elimination of chemically bound water from the structure of hydroxyapatite, a phenomenon that could result, on the one hand, in the fragmentation of the hydroxyapatite particles and on the other hand the giving of a more irregular aspect of their surface . This is highlighted in the SEM micrograph shown in Figure 9 . 
CONCLUSIONS
In this paper has been presented the comparative results for two bioceramic powders used in regeneration and reconstruction of hard tissues.
X-ray diffraction analysis confirmed the presence of hydroxyapatite for the two samples (commercial hydroxyapatite and synthesized hydroxyapatite), the small amount of CaO being the result of impurities during heat treatment. In the case of crude synthesized HAp sample, the presence of CaO was not identified.
The FTIR analysis revealed the presence of the PO 4 3-, CO 3 2-, OH -molecular groups for the two analyzed HAp samples, confirming the results obtained in the X-ray diffraction analysis.
For both samples, nanoparticles has been found after DLS analysis. The results of particle size analysis could be better after the improvement of the synthesis technology.
SEM analysis highlights hydroxyapatite particles whose morphology makes them ideal for subsequent implantation applications.
